response to comments on "Flame retardants in UK furniture increase smoke toxicity more than they reduce fire growth rate", (2018),
Introduction 17
The publication "Flame retardants in UK furniture increase smoke toxicity more than they reduce fire that such studies could lead to a reduction in flame retardant use in furniture. Such debate is very 20 welcome, and unlike the "fake news" currently in the media spotlight, peer-reviewed publications 21 provide a permanent and definitive record of what was said and what was not. By setting the 22 evidence out openly, scientists are in a position to draw appropriate conclusions.
24
The authors of both responses have recently published work funded by the flame retardant industry 25 (Hirschler, 2015 ; Blais et al., 2013) . It is unfortunate that both respondents appear to have missed 26 key passages in the original paper, necessitating quotes from it to address the responses.
28
Both responses refer to the work as a series of tests, suggesting pass/fail or quantifying some 29 performance criteria. We believe it is better to consider it as a series of experiments designed to 30 understand why the fire death rate in the UK had not fallen more sharply than that of countries 31 without furniture flammability regulations. The working hypothesis was that gas-phase flame 32 retardants used in upholstered furniture may increase the yields of the main asphyxiants, carbon 33 monoxide and hydrogen cyanide (Molyneux et al., 2014a) . We believe this was adequately 34 demonstrated in the paper for the sofa-bed compositions investigated.
36
Dr Blais complains that the term "chemical flame retardants" is "is not a scientific description but an 37 attempt to declare all flame retardants (FRs) as "chemicals" in order to create an emotional 38 perception of chemicals being generally bad.". We believe it is a useful distinction. The special weave 39 of CottonSafe, or the use of an interliner are two methods of reducing the flammability which do not 40 use chemical flame retardants. As the majority of our authors are professional chemists (the 41 remaining three being fire safety engineers), we do not see the use of chemicals as pejorative, 42 merely a useful distinction between substances of homogeneous chemical composition 43 ("chemicals"), rather than the diverse mixtures of compounds found elsewhere. into accepting his perspective. One aspect that neither correspondent made any comment on was the large body of work showing 74 the harmful effects of many flame retardants, which were briefly summarised in the original paper.
75
Given the obvious need to balance the risks and benefits of flame retardants, it is unclear whether 76 the data on health and environmental risks are now accepted by those in favour of wider 77 deployment of flame retardants, or whether they are dismissing such research as irrelevant.
78
Fire Statistics 79 Dr Hirschler asks why we did not use the report by Gary Stevens. This was described in the original 80 paper. 
81

90
In the introductory summary, Dr Blais dismisses the work on UK and New Zealand statistics as "of 91 less important and low contribution because it does not lead to meaningful conclusions" but then 92 goes on to discuss it later in the response.
94
Dr Blais argues that "Comparison of fire deaths of just two countries in the world for a very specific 95 time span and not including fire injuries, fire losses, and number of fires is of questionable validity as 96 a scientific argument. He goes on to complain that the data was not available on the link provided.
97
The links to the digital yearbook are still valid, but it takes time to find the data from the text.
98
Unfortunately, the University of Canterbury website has been restructured so the original link no 99 longer works, but the thesis is still available (Wong, 2001 Both respondents express concerns about the use of a "crib 7" ignition source, rather than a "crib 5".
138
The difference is that the fabric and filling in three of the four mattresses have been designed to 139 resist ignition by a crib 5 source. Dr Blais then amplifies a fourth benefit of flame retardants, that there is "a reduction in the amount 229 of materials consumed which affects the total heat release and total smoke produced. FR-protected 230 materials often are not completely consumed resulting in lower total heat release and lower total 231 toxic smoke." This is a valid point and makes another useful contribution to the debate. Indeed, in 232 conducting comparative fire hazard assessments on any two sofas, by knowing the extent of 233 burning, and the toxic potency of the smoke is the only way a valid assessment could be undertaken.
234
Unfortunately, while this is information that is probably well-known by test laboratories such as 235 SWRI, it is not generally available in the public domain.
237 238
Funding 239 Dr Hirschler incorrectly describes CottonSafe as the project sponsor, while Dr Blais maintains that 240 funding of senior academics has not been disclosed. As University academics we have a degree of 241 autonomy to pursue research, such as this, following our own instincts. As stated in the
